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Description 

FIELD OF THE INVENTION AND RELATED ART 

5 The present invention relates to a charging member for electrophotography, particularly to a charging 
member for charging an electrophotographic photosensitive member. The present invention also relates to 
an electrophotographic apparatus and a charging method using such a charging member. 

In the conventional charging step included in electrophotographic processes using an electrophotog- 
raphic member, in most cases, a high voltage (DC voltage of about 5 • 8 KV) is applied to a metal wire to 

70 generate a corona, which is used for the charging, in this method » however, a large amount of a corona 
discharge product such as ozone and NOx is generated along with the corona charging. Such a corona 
discharge product deteriorates the photosensitive member surface to cause image quality deterioration such 
as image blur (or image fading). Further, because the contamination on the metal wire affects the image 
quality, there has been caused a problem such that white droppings (or white dropout) or black streaks 

IS occur in the resultant copied image. 

l\Aoreover. the proportion of the current directed to the photosensitive member is generally 5 - 30 % of 
the consumed cun^ent, and most thereof flows to a shield plate disposed around the metal wire. As a result, 
the conventional corona charging method has been low in electric power efficiency. 

Therefore, in order to solve the above-mentioned problems, there has been researched a contact 

20 charging method wherein a charging member is caused to directly contact a photosensitive member to 
charge the photosensitive member, as disclosed in Japanese Laid-Open Patent Application (JP-A. KOKAI) 
Nos. 178267/1982. 104351/1981. 40566/1983. 139156/1983. 150975^983. etc. 

EP'A-0 272 072 discloses a charging member wherein the surface layer comprises a resin containing 
carbon. 

25 However, in practice, even when a photosensitive member is charged by using the above-mentioned 
contact charging method, the photosensitive member surface is not evenly charged to cause charging 
unevenness in the form of spots. Accordingly, e.g.. in a reversal development system, when the photosen- 
sitive member having the charging unevenness In the form of spots is subjected to an electrophotographic 
process including an image exposure step, et seq.. the output image includes black spot-like images (black 

30 spots) corresponding to the above-mentioned spot-like charging unevenness. On the other hand, a normal 
development system only provides an output image including white spot-like image (white spots). As a 
result, it has been difficult to obtain a high-quality image. 

Further, in spite of the above-mentioned many proposals, an electrophotographic apparatus utilizing the 
direct (or contact) charging method has never been put on the market up to the present. The reason for this 

35 is. e.g.. that the conventional direct charging method cannot charge a photosensitive member uniformly but 
causes a dielectric breakdown of the photosensitive member due to the direct application of a voltage. 
When the dielectric breakdown occurs to provide one breakdown point, e.g., in a cylindrical photosensitive 
member, charges provided on the whole contact portion along with the axis direction thereof flow into the 
breakdown point to cause charging failure. 

40 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to solve the above-mentioned problem and to provide a 
charging member for electrophotography which is capable of stably providing high-quality images without 
45 causing spot-like fog due to charging unevenness or image defect due to dielectric breakdown in a 
photosensitive member. 

According to the present invention, there is provided a charging member for electrophotography 
comprising a surface layer, wherein the surface layer comprises a resin and an alkali metal salt contained 
therein. 

50 The present invention also provides an electrophotographic apparatus comprising an electrophotog- 
raphic photosensitive member and a charging member disposed in contact with the photosensitive member, 
wherein the charging member comprises a surface layer comprising a resin and an alkali metal salt 
contained therein. 

The present invention further provides a contact charging method, comprising: 
55 providing a charging member comprising a surface layer which comprises a resin and an alkali metal 
salt contained therein; 

providing an electrophotographic photosensitive member disposed in contact with the charging mem- 
ber, and 
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applying a pulsation voltage comprising a superposition o1 a DC voltage and an AC voltage to the 
charging member, thereby to charge the photosensitive member. 

These and other objects, features and advantages of the present invention will become more apparent 
upon a consideration of the following description of the preferred embodiments of the present invention 
5 taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rgure 1 is a schematic sectional view showing an embodiment of the charging member according to the 
10 present invention; and 

Figure 2 is a schematic sectional view showing an electrophotographic apparatus using the charging 
member according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

15 

In a preferred embodiment of the present invention, the charging member for electrophotography has a 

multi-layer structure comprising a base layer, and a surface layer disposed thereon. The surface layer of 
the charging member to be disposed in contact with an electrophotographic photosensitive member 
comprises a resin and an allcali (or alkaline) metal salt contained therein. 

20 Examples of the resin constituting the surface layer in combination with the alkali metal salt may 
include: thenmoplastic resins such as polyvinyl alcohol, polyvinyl alkyi ether, poly-N-vinylimidazole, alkyi 
cellulose, nitrocellulose, polyacrylic acid ester, casein, polyester, polyamide, polyethylene oxide, poly- 
propylene oxide, poiyamino acid ester, polyvinyl acetate, polycarbonate, polyvinyl pyrrolidone, chloroprene 
rubber, nitrite rubber, polymethacrytic acid ester, polypeptide, polymaleic anhydride, polyacrylamide, 

25 polyvinyl formal, polyvinylpyridine, polyethylene glycol, polypropylene glycol, polyvinyl butyral, chk)rosul- 
fonated polyethylene, and thermoplastic potyurethane; thermosetting resins such as thenmosetting pohrure- 
thane. phenolic resin, and epoxy resin; etc. 

Among these, thermoplastic resins of nitrocellulose, polyvinyl acetate, and polycarbonate, and ther- 
mosetting potyurethane are preferred in view of the durability of the charging member. 

30 Examples of the alkali metal salt may include: salts of lithium, sodium and potassium with CIO4, SON. 
BF4. NOa, COa, CSa. WO4. BQ2. IO4. SO4. 8203. PO3. M0O4. OaSCHs, OaSCFa. SiFe, halogen atoms, etc. 
Specific examples of such a salt may include: UCIO4. USCN«2H20, KSCN, UBF4, NaNOa. Na^C03*7H20, 
K2W04. KzCSa, NaB02. Lil04. USO4. NaS203*5H20. KPO3. NazMoOi, LiOaSCHa. UOaSCFa, LiOaSCFa, 
I^SiFc, LiCI, LiBr, NaBr, Lit, NaU2H20. Kl, etc. The alkali metal salts may be used singly or as a 

95 combination of two or more species. 

The above-mentioned alkali metal salt may preferably be added to a resin in an amount of 0.5 to 40 wt. 
parts per 100 wt. parts of the resin. Such an addition amount may be determined by the volume resistivity 
(or volume resistance), which is one of the characteristics required for the surface layer of a charging 
member. 

40 The alkali metal salts may appropriately be combined with the resin depending on the correlation 
theret)etween. In general, it is preferred that the alkali metal salt is dissolved in a solvent together with a 
resin as desired, and the resultant coating liquid is used for forming the surface layer, in view of the control 
of the addition amount and stability in the physical property of the resultant coating film with the elapse of 
time. 

45 The alkali metal salt can also be added to the surface layer by doping after the formation of the film. 
The surface layer may be used, in some cases, in a state where at least a portion of the alkali metal salt is 
dep^osited in the surface layer. 

The surface layer may preferably have a volume resistivity which is higher than that of the base layer 
contacting the surface layer as described hereinafter. More specifically, the volume resistivity of the surface 

50 layer may preferably be 10^ to 10'^ ohm.cm, more preferably lO' to ohm.cm. The ratio of (volume 
resistivity of the surface layer)y(volume resistivity of the base layer) may preferably be 10 or larger, more 
preferably 10^ or larger. The surface layer may preferably have a film thickness of 5 - 500 microns, more 
preferably 20 - 200 microns. 

The material constituting the base layer may include: metals such as aluminum, iron and copper; 

55 electroconductive polymer materials such as potyacetylene. polypyrrole and polythiophene; rubbers or 
resins supplied with electroconductivity, e.g., by dispersing therein electroconductive particles such as 
cartoon and metal; and resins or rubbers such as polycarbonate and polyester having a surface laminated or 
coated with a metal or another conductive material. The base layer may comprise a single layer or two or 
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more layers. The volume reslslivity of the base layer may preferably be ^QP - 10" ohm.cm, particularly 1(? 
- 10'^ ohmxm. The film thickness of the surface layer may preferably be 10 microns to 20 mm, more 
preferably 20 microns to 10 mm. 

When a conventional resin such as polyurethane and nylon is used in the surface layer, the charging is 

5 not conducted unless a high voltage of 4 KV or higher is applied, as described in Japanese Patent 
Publication (JP-B, KOKOKU) No. 13661/1976. whereby the charging efficiency is low. Further, when such a 
high voltage is used, a large amount of a discharge product such as ozone and NOx is produced, thereby 
to affect a photosensitive memtier to cause image blur, image flow. etc. On the contrary, when a resin 
containing an alkali metal salt is used in the surface layer as in the present invention, good charging can be 

10 effected to remarkably reduce the resultant image defect. 

On the other hand, in the case of a conventional charging member of which surface portion comprises 
an electroconductive material, e.g., rubber or insulating resin Imparted with etectroconductivity by dispers- 
ing therein metal, electroconductive polymer, carbon, etc., or an insulating material o1 which surface is 
laminated or coated with an electroconductive material, when discharge dielectric breakdown occurs in a 

15 photosensitive member, an excessive current is passed from such a charging member to one breakdown 
point (pin-hole), whereby the voltage applied to the charging member Is dropped. As a result, charging 
failure occurs in the whole contact area between the photosensitive member and the charging member, and 
a white streak appears in a normal development system and a black streak appears in a reversal 
development system. 

20 However, in the present invention, since a resin containing an alkali metal salt is used in the surface 
layer, the volume resistivity thereof is controlled and the voltage drop due to an excessive cun^ent is 
suppressed even when a defect such as dielectric breakdown occurs in an electrophotographic photosen- 
sitive member. 

It is preferred that the electric resistance of a charging member is not substantially affected by a 
2S change in extemal environmental conditions, particularly, a change in humidity of the atmosphere. When the 
surface layer of a charging member consists of a single resin as in the prior art. the volume resistivity can 
be increased by a factor of three figures, e.g., under a low temperature • low humidity (15 *C, 10 %RH) 

condition. 

On the other hand, since the electrophotographic charging member according to the present invention 
30 comprises a surface layer comprising a resin and an alkali metal salt contained therein, it provides little 
variation in the volume resistivity and may stably provide a charging ability even under a low temperature * 
low humidity condition. 

The form of shape of the charging member according to the present invention may be any of roller, 
brush, blade, belt, etc. The form of the charging member can appropriately be selected corresponding to 
OS the specifications and form of an electrophotographic apparatus using it. Among these, a roller form is 
preferred in view of uniformity in charging. 

Rgure 1 shows a schematic sectional view of an embodiment of the electrophotographic charging 
member 1 according to the present invention having a roller form. In this embodiment, the charging 
member 1 basically comprises an electroconductive substrate 2, and a base layer 3 and a surface layer 4 
40 disposed in this order on the substrate 2. 

The electroconductive substrate 2 constituting the central shaft of the charging member 1 in this 
embodiment may comprise an electroconductive resin or a metal such as iron, copper, stainless steel, 
aluminum, and aluminum alloy. The substrate 2 may have a cylindrical shape, plate-like shape, etc. Another 
layer such as adhesive layer may further be disposed between the electroconductive substrate 2 and the 
45 base layer 3, and/or between the base layer 3 and the surface layer 4, as desired. 

The charging member 1 may be prepared, e.g.. by successively forming a base layer 3 and a surface 
layer 4 on an electroconductive substrate 2 by molding or coating; or by forming a base layer 3 and a 
surface layer 4 and then introducing or inserting an electroconductive substrate 2 into the center of the 
resultant product. 

so The charging member 1 according to the present invention may be used in an electrophotographic 
apparatus as shown in Figure 2 so as to charge an electrophotographic photosensitive member 8. 

Referring to Figure 2. the electrophotographic apparatus comprises: a cylindrical photosensitive mem- 
ber 6, and around the peripheral surface of the photosensitive member 6. a charging member 1 as a 
primary charger according to the present invention, an image exposure means (not shown) for providing a 

55 light beam 7 to form a latent image on the photosensitive memt>er 6, a developing device 8 for developing 
the latent image with a toner or developer (not shown) to form a toner image, a transfer charger 9 for 
transferring the toner image from the photosensitive member 6 onto a transfer-receiving material (or transfer 
material) 10 such as paper, a cleaner 11 for removing a residual toner, and a pre-exposure means (not 
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shown) for providing light 12. 

In operation, a prescribed voltage is externally applied to the charging member 1 disposed in contact 
with the photosensitive member 6 by means of an external power supply 5 connected to the charging 
member 1 . thereby to charge the photosensitive member 6. 

s Further, image formation may be effected by means of such an electrophotographic apparatus using 
the charging member 1 in the following manner. 

Referring to Figure 2. a prescribed voltage is extemally applied to the charging member 1 disposed in 
contact with the photosensitive member 6 by means of an external power supply 5 connected to the 
charging member 1. thereby to charge the photosensitive member 6, and the photosensitive member 6 is 

10 imagewise exposed to light 7 corresponding to an original image by the image exposure means, thereby to 
form an electrostatic latent image on the photosensitive member 6. Then, the electrostatic latent image 
formed on the photosensitive member 6 Is developed or visualized by attaching the toner or developer 
contained in the developing device 8 to fomn a toner image on the photosensitive member 6. The toner 
image is then transfen^ed to the transfer-receiving material 10 such as paper by means of the transfer 

IS charger 9 to form a toner image thereon. The residual toner which remains on the photosensitive member 6 
without transferring to the transfer-receiving material 10 at the time of the transfer operation is recovered by 
means of the cleaner 1 1 . 

Thus, the copied image is formed by such an electrophotographic process. In a case where residual 
charges remain on the photosensitive member 6, the photosensitive member 8 may preferably be exposed 
20 to light 12 by the pre-exposure means to remove the residual charge, prior to the above-mentioned primary 
charging. 

The light source for providing light 7 for image exposure may be a halogen lamp, a fluorescent lamp, a 
laser, an LED, etc. The development system may be either a normal development system or a reversal 
development system. 

25 A plurality of elements or components of an electrophotographic apparatus such as the above- 
mentioned photosensitive member, developing means and cleaning means may be unitedly assembled into 
a device unit, and the device unit may be detachably disposed in the apparatus body. For example, a 
photosensitive member and a cleaning means may be unitedly assembled In a device unit, and such a 
device unit is detachably disposed in the apparatus body by the medium of a guiding means such as rail of 

30 the apparatus body. In such an embodiment, a charger and/or a developing means may further be 
assembled in the above-mentioned device unit. 

The arrangement of the charging member 1 should not particularly be restricted. More specifically, such 
arrangement may include: one wherein the charging member 1 is fixed; or one wherein the charging 
member 1 is moved or rotated in the same direction as. or in the counter direction to, that of the movement 

95 of the photosensitive member 6. 

The charging member according to the present invention may be used not only for the primary 
charging step but also for the transfer charging step or charge-removing (or discharge) step requiring a 
charging operation. 

In the present invention, the voltage applied to the charging member 1 may preferably be one in the 

40 form of a pulsation (or pulsating current) voltage obtained by superposing an AC voltage on a DC voltage. 
In such case, there may preferably be used a pulsation voltage obtained by superposing a DC voltage of 
t200 V to t1500 V on an AC voltage having a peak-to-peak voltage of 2000 V or below. The voltage applied 
to the charging member 1 may also be a DC voltage or an AC voltage. 

The application method for such a voltage, while also varying depending on the specifications of 

45 respective electrophotographic apparatus, may include: one wherein a desired voltage is instantaneously 
applied; one wherein the applied voltage is gradually or stepwise raised in order to protect a photosensitive 
member; or one wherein a DC voltage and an AC voltage are applied in a sequence of from DC voltage to 
AC voltage, or of from AC voltage to DC voltage, when a superposition of a DC voltage and an AC voltage 
is applied to the charging member. 

50 The member to t>e charged by means of the charging member according to the present invention may 
be an electrophotographic photosensitive member. Such an electrophotographic photosensitive member 
may for example be constituted in the following manner. 

The photosensitive member for electrophotography may comprise an electroconductive substrate and a 
photosensitive layer disposed thereon. The electroconductive substrate may be a substrate which per se 

55 has an electroconductivity such as that of aluminum, aluminum alloy, stainless steel and nickel; alter- 
natively, a substrate of a plastic coated with, e.g.. a vapor-deposited layer of aluminum, aluminum alloy, or 
indium oxide-tin oxide alloy; substrate coated with a mixhjre of electroconductive powder such as tin oxide 
or carbon black and an appropriate binder; or a plastic substrate having an electroconductive binder layer. 
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Between the electroconductive substrate and the photosensitive layer, there may be formed a primer or 

undercoat layer having a barrier function and an adhesive function. The primer layer may be formed of. 

e.g., casein, polyvinyl alcohol, nitrocellulose, ethylene-acrylic acid copolymer, polyamide (nylon 6, nylon 66, 

nylon 610. copolymer nylon, etc.). polyurethane, gelatin, or aluminum oxide. The thickness o1 the primer 
5 layer should preferably be 5 microns or below, particularly 0.5 to 3 microns. The primer layer may 

preferably have a volume resistivity of ID' ohm.cm or above, in order to fully perform its function. 

The photosensitive layer may for example be formed by applying an organic or inorganic photoconduc- 

tive material together with a binder as desired, or by vacuum vapor deposition such as vacuum evaporation. 

In the present invention, there may preferably be used an organic-type photosensitive layer having a 
JO laminate structure comprising function-separated charge generation layer and charge transport layer. The 

charge transport layer may for example be disposed on the charge generation layer. 

The charge generation layer may comprise a charge-generating substance such as azo pigments. 

phthalocyanine pigments, quinone pigments and perylene pigments. The charge generation layer may be 

formed by vapor>depositing such a charge-generating substance, or by applying a coating material 
IS comprising such a charge-generating substance together with an appropriate binder as desired, while the 

binder is omissible. 

The charge generation layer may generally have a thickness of 0.01 • 15 microns, preferably 0.05 - 2 
microns. 

The charge transport layer may comprise a resin having a film-formability and a charge-transporting 
20 substance dissolved or dispersed therein. The charge-transporting substance used in the present invention 
may include hydrazone compounds, styryl compounds, oxazote compounds, and triarylamine compounds. 
The charge transport layer may generally have a thickness of 5 - 50 microns, preferably 1 0 - 30 microns. 

Further, a protective layer may further be provided on the photosensitive layer, as desired, so as to 
prevent the deterioration due to ultraviolet rays. 
25 The charging member for electrophotography according to the present invention may be used not only 
for ordinary copying machines but also in the fiekJs related to electrophotography such as laser printers, 
CRT printers and electrophotographic plate-making system. 

The present invention will be explained in more detail with reference to examples. 

30 Examples 1 • 5 

Rrst. a charging member was prepared in the following manner. 

100 wt. parts of chloroprene rubber (trade name: Denka-Chloroprene, mfd. by Denki Kagaku Kogyo. 
number-average molecular weight (Mn) = 200.000) and 5 wt. parts of electroconductive carbon (trade 

35 name: Conductex 900, mfd. by Columbian Chemicals Co.) were melt-kneaded and molded into a roller 
shape having a diameter of 20 mm and a length of 230 mm wherein a stainless steel shaft having a 
diameter of 6 mm and a length of 250 mm was disposed In the center portion, thereby to form a base layer 
of a roller-form charging member. The volume resistivity of the base layer was 3x10^ ohm.cm when 
measured at a temperature of 22 *C and a humidity of 60 %. 

40 Then. 100 wt. parts of a hexamethylene diisocyanate blocked with methyl ethyl ketone oxime (trade 
name: Coronate 2507, mfd. by Nihon Polyurethane Kogyo K.K.) and 50 wt. parts of a polyester polyol (trade 
name: Nippollan 800. mfd. by Nihon Polyurethane Kogyo K.K.) were dissolved in a mixture solvent 
comprising 15 wt. parts of methyl cellosolve and 35 wt. parts of methyl ethyl ketone, thereby to prepare a 
coating solution. 20 wt parts of each of UCIO4. LiBF«. NaBFi, LiSCN. and KSCN was added to 200 wt. 

45 parts of the coating solution, respectively, thereby to prepare fine species of coating liquids for surface 
layer. Each of the thus obtained five species of coating liquids was applied onto the above-mentioned base 
layer by dip coating and dried at 140 'C for 30 mln. to form a surface layer of charging member having a 
thickness of 200 microns (after drying), whereby five species of charging members were prepared 
(Examples 1 - 5). Further, five species of surface layers were respectively formed on an aluminum sheet In 

50 the same manner as described above, and their volume resistivities were measured. 

Separately, an electrophotographic photosensitive member was prepared in the following manner. 
There was provided an electroconductive substrate of an aluminum cyllrujer having a wall thickness of 
0.5 mm, a diameter of 60 mm and a length of 260 mm. A coating liquid obtained by dissolving 4 wt. parts 
of a copolymer nylon (trade name: Amilan CM-8000. mfd. by Toray K.K.) and 4 wt. parts of a nylon-8 (trade 

55 name: Luckamide 5003. mfd. by Dainihon Ink K.K.) in 50 wt. parts of methanol and 50 wt parts of n-butanot 
was applied onto the electroconductive substrate by dip coating to lorm a 0.6 micron-thick potyamide 
undercoat layer. 
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Next, 10 wt. parts of a disazo pigment represented by the following structural formula as a charge- 
generating substance, and 10 wt. parts of a polyvinyl butyral resin (S-LEC BM2, mfd. by Sekisui Kagaku 
K.K.) as a binder resin were dispersed in 120 wt. parts of cyclohexanone by means of a sand mill for 10 
hours. 



10 




To the resultant dispersion, 30 wt. parts of methyl ethyl ketone was added, and then the dispersion was 
applied onto the undercoat layer to form a 0.15 micron-thlck charge generation layer. 

Then. 10 wt. parts of a hydrazone compound represented by the following structural formula as a 
charge-transporting substance, and 10 wt. parts of a polycarbonats-Z resin (weight-average molecular 
20 weight of 20.000. mfd. by Mitsubishi Gas Kagaku K.K.) as a binder resin were dissolved in 80 wt. parts of 
monochlorobenzene. 



2S 



30 



50 



C2H5 



C2H5 



The resultant coating liquid was applied onto the above-mentioned charge generation layer to form a 16 
micron-thick charge transport layer, whereby a photosensitive member (No. 1) was prepared. 

The thus prepared photosensitive member No. 1 was assembled in an electrophotographic copying 
35 machine using a normal development system and having a system arrangement a$ shown in Figure 2 
(trade name: PC-20. mfd. by Canon K.K.) which had been so modified that each of the above-mentioned 
primary charging rollers was assembled therein Instead off the primary corona charger as shown In Figure 2. 

In such an apparatus, a superposition of a DC voltage of -750 V and an AC voltage having a peak-to- 
peak voltage of 1500 V was used for the primary charging, whereby a dark part potential, and a light part 
40 potential were measured. In addition, a pin hole having a diameter of 1 mm was made in the photosensitive 
memt}er, and the resultant image was evaluated. 

More specifically, the above-mentioned items were measured In the following manner at 22 'C and 60 
%RH. 

45 Dark part potential and light part potential 

After 1 sec. counted from the primary charging, these potentials were measured by means of Treck 
electrometer (mfd. by Treck Co.. tJnited Kingdom). In the case of the light part potential, the photosensitive 
member was exposed to light of 5 lux.sec. after 0.3 sec. counted from the prlmaiy charging. 



Image defect and leak 



Copied images were obsen^ed with the eyes. 

The results are shown in Table 1 appearing hereinafter. 
55 Further, the volume resistivity of each charging member, potential characteristics and resultant images 
obtained by assembling each charging member in a copying machine using a normal development system 
were evaluated in the same manner as descrit)ed above except that these items were evaluated under a low 
temperature - low humidity condition (temperature: 15 *C; humidity: 10 %). The results are shown in Table 
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2 appearing hereinafter. 

Comparative Example 1 

s A roller-type member obtained in Example 1 which comprised the stainless steel shaft and the base 
layer disposed thereon was as such assembled in a copying machine instead of the primary corona 
charger, and evaluations were conducted in the same manner as in Example 1. 
The results are shown in Tables 1 and 2 appearing hereinafter. 

10 Comparative Example 2 

A base layer for charging member was formed on a stainless steel shaft in the same nr^nner as in 
Example 1. 

Then, a coating liquid obtained by dissolving 10 wt. parts of nyion-S in 90 wt. parts of dimethylfor- 
75 mamide was applied onto the base layer by dip coating to form thereon a surface layer having a thickness 
of 200 microns (after drying), whereby a charging member was prepared. 

The thus obtained charging member was evaluated in the same manner as in Example 1. The results 
are shown in Tables 1 and 2 appearing hereinafter. 

20 Comparative Example 3 

A base layer for charging member was formed on a stainless steel shaft in the same manner as in 
Example 1 . 

Then, a coating liquid obtained by dissolving 100 wt. parts of a hexamethylene diisocyanate and 50 wt. 
25 parts of a polyester polyol in a mixture solvent comprising 15 wt. parts of methyl cellosolve and 35 wt. parts 
of methyl ethyl ketone was applied onto the base layer by dip coating to form thereon a surface layer 
having a thickness of 200 microns (after drying), whereby a charging member was prepared. 

The thus obtained charging member was evaluated in the same manner as in Example 1. The results 
are shown In Tables 1 and 2 appearing hereinafter. 

30 
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As apparent from the above Tables 1 and 2, since the nyion-G of Comparative Example 2 and the 
polyurethane containing no alkali metal salt o1 Comparative Example 3 had a high volume resistivity, they 
only provided a low charging ability and ununiform charging, whereby the resultant images had a low image 
density and white spots. While the charging member of Comparative Example 1 provided a normal charging 
potential, it provided a lateral or horizontal streak or white dropout due to a pin-hole. The lateral streak 
appeared along the contact area between the charging member and the photosensitive m6mt)er. 

On the other hand, each of the charging members of Examples 1 - 5 provided a good charging ability 
and did not provide lateral streak or white dropout due to a pin-hole. Further, even under a tow temperature 
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• low humidity condition, these charging memtters provided little variation in resistivity and provided good 
images. 

Examptes 6-10 

5 

A Charging member was prepared in the following manner. 

100 wt parts of chloroprene rubber and 5 wt. parts of eiectroconductive carbon were melt-kneaded and 
molded Into a roller shape having a diameter of 20 mm and a length of 230 mm wherein a stainless steel 
shaft having a diameter of 6 mm and a length of 250 mm was disposed in the center portion, thereby to 

10 form a base layer of a roller-form charging member. The volume resistivity of the base layer was 3x10^ 
ohm.cm when measured at a temperature of 22 ' C and a humidity of 60 %. 

Then. 40 wt. parts of a polycarbonate resin (trade name: Panlite L-1250. mfd. by Teijin Kasei K.K.) was 
dissolved in a mixture solvent comprising 35 wt. parts of dioxane and 25 wt. parts of dichloromethane, 
thereby to prepare a coating solution. 10 wt. parts of each of NaSCN, Lil04. NaS203. LiOoSCFa and UCI 

75 was added to the above-mentioned coating solution, respectively, thereby to prepare five species of coating 
liquids for surface layer. Each of the thus obtained five species of coating liquids was applied onto the 
above-mentioned base layer by dip coating and dried at 100 'C for 30 min. to form a surface layer of 
charging member having a thickness of 80 microns (after drying), whereby five species of charging 
members were prepared (Examples 6 • 10). Further, five species of surface layers were respectively formed 

20 on an aluminum sheet in the same manner as described above, and their volume resistivities were 
measured. 

Separately, an electrophotographic photosensitive member was prepared in the following manner. 

An undercoat layer was formed on a substrate in the same manner as in Example 1. 

Then, 20 wt. parts of « -copper phthalocyanine (mfd. by Toyo Ink. K.K.) and 10 wt. parts of a polyvinyl 
25 butyral (trade name: S-LEC BL-S. mfd. by Sekisui Kagaku K.K.) were dispersed in 70 wt. parts of methyl 
ethyl ketone by means of a sand mill. The thus obtained dispersion was applied onto the above-mentioned 
undercoat layer to form thereon a 0.2 micron-thick charge generation layer. 

Then, a charge transport layer was formed on the charge generation layer in the same manner as in 
Example 1. whereby a photosensitive member (No. 2) was prepared. 
30 The thus prepared photosensitive member No. 2 was assembled in a laser printer using a reversal 
development system and having a system arrangement as shown in Figure 2 (trade name: LBP-8, mfd. by 
Canon K.K.) which had been so modified that each o1 the above-mentioned primary charging rollers was 
assembled therein instead of the primary corona charger as shown in Figure 2. 

In such an apparatus, a superposition of a DC voltage of -750 V and an AC voltage having a peak-to- 
35 peak voltage of 1500 V was used for the primary charging, whereby a dark part potential, and a light part 
potential were measured. In addition, a pin hole having a diameter of 1 mm was made in the photosensitive 
member* and the resultant image was evaluated. 

The results are shown in Table 3 appearing hereinafter. 

Further, the volume resistivity of each charging member, potential characteristics and resultant images 
40 obtained by assembling each charging member in a laser printer using a reversal development system 
were evaluated in the same manner as described above except that these items were evaluated under a low 
temperature - low humidity condition (temperature: 15 *C; humidity: 10 %), The results are shown in Table 
4 appearing hereinafter. 

45 Comparative Example 4 

A roller-type member obtained in Example 6 which comprised the stainless steel shaft and the base 
layer disposed thereon was as such assembled In a laser printer instead of the primary corona charger and 
evaluations were conducted in the same manner as in Example 6. 
50 The results are shown In Tables 3 and 4 appearing hereinafter. 

Comparative Example 5 

A base layer for charging member was formed on a stainless steel shaft in the same manner as in 
55 Example 6. 

Then, a coating liquid obtained by dissolving 10 wt. parts of nylon-6 in 90 w1. parts of dimethyHor- 
mamide was appfied onto the base layer by dip coating to form thereon a surface layer having a thickness 
of 60 microns (after drying), whereby a charging member was prepared. 
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The thus obtained charging member was evaluated in the same manner as in Example 6. The results 
are shown in Tables 3 and 4 appearing hereinafter. 

Comparative Example 6 

A charging member was prepared in the same manner as in Example 6 except that the alkali metal salt 
of NaSCN was not added to the coating liquid for surface layer. 

The thus obtained charging member was evaluated in the same manner as in Example 6. The results 
are shown in Tables 3 and 4 appearing hereinafter. 
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Examples 11 * 14 

55 Four species of charging members were prepared in the same manner as in Example 1 except that an 
alkali metal salt and a resin were used in the surlace layer according to the combinations as shown in the 
following Table 5. 
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The thus obtained charging members were evaluated in the same manner as in Example 1. The results 
are shown in the following Table 5. 
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As apparent from the above-mentioned results, the charging member according to the present invention 
of which surface layer comprises a resin containing an alkali metal salt is excellent in charging at»lity, and 
is capable of suitably retaining image density and of suppressing an image defect. Further, the charging 
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member according to the present invention may prevent a leak due to a pin-hole thereby to prevent lateral 
streak or white dropout. Moreover, such a charging member provides excellent charging ability and suitable 
Image density, and prevents an Image defect, even under a low temperature • low humidity condition. 

As descn'bed hereinabove, the charging member according to the present invention provides a stable 
5 potential characteristic and little image defect, and reduces a leak due to a pin-hole. Further, the charging 
member according to the present invention provides stable potential and image formation characteristics 
even under a low temperature - low humidity condition. 

A charging member for electrophotography comprising a surface layer, wherein the surface layer 
comprises a resin and an alkali metal salt contained therein. 

10 

Claims 

1. A charging member for electrophotography comprising a surface layer, wherein the surface layer 
comprises a resin and an alkali metal salt contained therein. 

2. A member according to Claim 1. which comprises a base layer and the surface layer disposed thereon. 

3. A member according to Claim 1, wherein the surface layer comprises 100 wt. parts of the resin and 0.5 
- 40 wt. parts of the alkali metal salt. 

20 

4. A member according to Claim 1. wherein the alkali metal salt comprises at least one compound 
selected from the group consisting o1: salts of lithium, sodium and potassium with CIO4, SON. 6F4. 
NOa, CO3, CS3. WO4. BO2. IO4. SO4. 8203. P03. M0O4. O3SCH3, 03SCF3, SiFe and halogen atoms. 

25 5. A member according to Claim 4. wherein the alkali metal salt comprises at least one compound 
selected from the group consisting of; LiCI04. LiSCN*2H20. KSCN. UBF4. NaNOs. Na2C03*7H2G, 
K2WO4. K2CS3. NaB02. Lil04. USO4. NaS203*5H20. KPOa. Na2Mo04. UOaSCHa. UOaSCFs. 
UO3SCF3. K2SIF6, LICl. UBr. NaBr. Lil, Nal»2H20. and Kl, 

30 6. A member according to Claim 2, wherein the surface layer has a volume resistivity of 10^ to 10^^ 
ohm.cm. and the volume resistivity of the surface layer is larger than that of the base layer contacting 
the surface layer. 

7. A member according to Claim 1. wherein the surface layer has a thickness of 5 - 500 microns. 

35 

8. An electrophotographic apparatus comprising an electrophotographic photosensitive member and a 
charging member disposed in contact with the photosensitive member, wherein the charging member 
comprises a surface layer comprising a resin and an alkali metal salt contained therein. 

40 9. An apparatus according to Claim 8. wherein the photosensitive member comprises an organic-type 
photosensitive layer comprising a charge generation layer and a charge transport layer. 

10. An apparatus according to Claim 8. wherein the charging member has a roller form. 

45 11. A contact charging method, comprising: 

providing a charging member comprising a surface layer which comprises a resin and an alkali 
metal salt contained therein: 

providing an electrophotographic photosensitive member disposed in contact with the charging 
member: and 

50 applying a pulsation voltage comprising a superposition of a DC voltage and an AC voltage to the 

charging member, thereby to charge the photosensitive member. 

12 A method according to Claim 11, wherein the photosensitive member comprises an organic-type 
photosensitive layer comprising a charge generation layer and a charge transport layer. 

55 
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Patentansprtiche 

1. Ladealement fOr Elektrophotographie, umfassend eine Oberflachenschicht, wobei die Oberflachen- 
schicht ein Harz und ein in dem Harz enthaltenes Atkallmetallsalz umfaBt 

5 

2. Element nach Anspruch 1. das eine Grundschicht und eine auf der Grundschicht angeordnete 
Oberflachenschicht unnfaBt. 

3. Element nach Anspruch 1. wobei die Oberflachenschicht zu 100 Gewlchts-Teilen das Harz und zu 0,5 
TO bis 40 Gew.-Teilen das Alkalimetallsalz enthalt. 

4. Element nach Anspruch 1. wobei das Alkalimetallsalz mindestens eine Verbindung. ausgewahit aus der 
Gruppe, bestehend aus: Salzen von Lithium, Natrium, Kalium mit CIO«, SON, BP*, NOa. GO3, CS3. 
WO4, BQ2, JO4. SO4, 8203. POa, MoO«. OaSCHa, OaSCFa. SiPe und Halogenatomen umfaBt 

15 

5. Element nach Anspruch 4, wobei das Alkalimetallsalz mindestens eine Verbindung, ausgewahit aus der 
Gruppe. bestehend aus: UCIOa, LiSCN*2H20. KSCN, LtBF4, NaNOa, Na2C03«7H20. K2W04. K2CS3. 
NaBQj. UJO4. LiS04. NaSjOa'SHaO. KPO3. Na2Mo04, LiOaSCHa, LiOaSCFa, K2SiFs. UCI. LiBr. NaBr, 
LiJ. NaJ«2H20und KJ umfaBt 

20 

6. Element nach Anspruch 2, wobei die Oberflachenschicht eine Volumen-ResistivltSt von 10^ bis 10*^ 
ohm •cm hat, und die Volumen-Resisitivitat der Oberflachenschicht gr5Ber ist als die der Grundschicht, 

die die Oberflachenschicht berOhrt. 

25 7. Element nach Anspruch 1 , wobei die Oberflachenschicht eine Dicke von S bis 500 um hat. 

8. Elektrophotographiegerat umfassend ein elektrographisches lichtempfindliches Element und ein Lade- 
element das in Kontakt mit dem lichtempfindlichen Element angeordnet ist wobei das Ladeeiement 
eine Oberflachenschicht enthSIt, die ein Harz und ein In dem Harz enthaltenes Alkalimetallsalz umfaBt. 

30 

9. GerSt nach Anspruch 6, wobei das lichtempfindliche Element eine lichtempfindliche Schicht vom 
organischen Typ, enthaltend eine Ladungserzeugungsschicht und eine Ladungstransportschicht um- 
faBt. 

35 10. Gerat nach Anspruch 8, wobei das Ladeeiement eine Walzenform hat 

11. Kontaktladeverfahron, umfassend: 

Bereitstellen eines Ladeelements, das eine Oberflachenschicht umfaBt, die ein Harz und ein in dem 
Harz enthaltenes Alkalimetallsalz enthSIt; 
40 Bereitstellen eines elektrophotographischen, lichtempfindlichen Elements, das in Kontakt mit dem 
Ladeeiement angeordnet ist; und 

Aniegen einer Pulsspannung. die eine Oberlagerung einer Gleichspannung und einer Wechselspannung 
umfafit. an das Ladeeiement wodurch das lichtempfindliche Element geladen wird. 

45 12. Verfahren nach Anspruch 11. wobei das lichtempfindliche Element eine lichtempfindliche Schicht vom 
organischen Typ. umfassend eine Ladungserzeugungsschicht und eine Ladungstransportschicht ent- 
hMlt. 

Revendlcatlons 

50 

1. Element de chargement pour electrophotographte. comprenant une couche superficielle. dans lequel la 
couche superficielle comprend une r^sine et un set de mStat alcalln incorpor^ k cette r^sine. 

2. Element suivant la revendication 1, qui comprend une couche de base et la oouche superftctelle 
55 dispos^e sur cette couche de base. 

3w Element suivant la revendication 1, dans lequel la couche superficielle comprend 100 parties en pokls 
de la resine et 0.5 a 40 parties en poids du sel de m§tal alcalin. 
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4. Element suivant la revendication 1. dans lequel le set de m^tal alcalin comprend au moins un compost 
choisi dans le groupe consistant en : sels de lithium, de sodium et de potassium avec CIO4. SCN, BF4. 
NOs. COa. CSa, W04» BO2. IO4. SO4. SsOa, POa, M0O4. OaSCHs, OsSCFa, SiFc el des atomes 
d*halog^nes. 

5 

5. Element suivant la revendication 4, dans lequel le sel de m^tal alcalin comprend au moins un composi 
choisi dans le groupe consistant en : LiCI04. LiSCN^H20, KSCN. IJBF4. NaNOa. Na2C037H20. 
K2WO4. KzCSa. NaBOz. UIO4. USO4. NaSaOa.SHzO. KPOa, Na2Mo04. UOaSCHa. LiOaSCFa, 
UQaSCFa, IQSiFc. LiCI. LiBr. NaBr, Ul. Nal.2H20 et Kl. 

10 

6. Element suivant la revendication 2. dans lequel la couche superficielle poss^de une resistivity 
volumique de 10^ ^ 10*^ ohm.cm. el la resistivity volumique de la couche superficielle est superieure ^ 
celle de la couche de base en contact avec la couche superficielle. 

15 7. Element suivant la revendication 1 . dans lequel la couche superficielle poss^de une dpaisseur de 5 a 
500 micrometres. 

8. Apparell eiectrophotographique comprenant un element photosensible eiectrophotographique et un 
element de chargement dispose en contact avec reiement photosensible. dans lequel retement de 

20 chargement comprend une couche superfidelle comprenant une resine et un sel de metal alcalin 
incorpore d cette resine. 

9. Apparell suivant la revendication 8, dans lequel reiement photosensible comprend une couche 
photosensible de type organique comprenant une couche de production de charge et une couche de 

25 transport de charge. 

10» Apparell suivant la revendication 6, dans lequel reiement de chargement a la forme d'un rouleau. 

11. Precede de chargement par contact* comprenant : 

30 Kutilisation d'un element de chargement comprenant une couche superficielle qui comprend une 

resine et un sel de metal alcalin incorpore ^ cette resine ; 

I'ulilisation d'un element photosensible eiectrophotographique dispose en contact avec retement de 
chargement : et 

I'application d'une tension pulsee. consistant en une superposition d*une tension en courant continu 
35 et d'une tension en courant alternatif. a reiement de chargement, ce qui provoque le chargement de 
reiement photosensible. 

12. Precede suivant la revendication 11. dans lequel reiement photosensible comprend une couche 
photosensible de type organique comprenant une couche de production de charge et une couche de 

40 transport de charge. 
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